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(57)Abstract 

PURPOSE: To obtain a winding method of armature coil for electric 
rotating machine in which a polyphase armature coil, comprising two 
coils being connected in parallel with each other for each phase, can 
be wound efficiently. 

CONSTITUTION: In a step for winding the armature coil of phase U 
comprising first and second coils, unit coils u4. u3, u2. u1 are wound 
sequentially, at first, around the pole parts U4. U3. U2. U1 assigned 
to phase U along a predetermined slot starting from the end part Ub 
of the armature coil on the neutral side to produce the first coil for 
phase U wound up to the end part Ua on the nonneutral side. The 
second coil for phase U is then wound up to the end part Ub' on the 
neutral side by winding unit coils u1 -u4' sequentially in reverse 
direction along the slot being set with the first coil. Other armature 
coils are wound similarly and continuously without disconnecting the 
coil conductor on the way. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Open spacing in a hoop direction and the magnetic pole section of a large number which have two or more 
magnetic pole sections assigned to each phase every is prepared in it. The armature core used as the slot for 
insertion is used, the slot formed between [ of these large number ] the magnetic pole sections, respectively — a 
coil — a conductor — By repeating the process which winds a unit coil around two or more magnetic pole sections 
assigned to each phase one by one. and constitutes the armature coil of each phase It is the armature coil winding 
approach of the dynamo-electric machine which winds the armature coil of the polyphase by which star connection 
is carried out At the process which shall constitute the armature coil of each phase with the 1st coil and 2nd coil 
which are connected to juxtaposition, and constitutes the armature coil of each phase After performing the process 
which winds a unit coil around two or more magnetic pole sections assigned to each phase one by one, and winds 
the 1st coil of each phase to the edge by the side of the non-neutral point, following a predetermined slot by using 
the edge by the side of the neutral point of the armature coil of each phase as a cut-water edge, a coil — the 
armature coil winding approach of the dynamo-electric machine characterized by performing the process which 
winds a unit coil one by one and winds the 2nd coil of each phase to the edge by the side of the neutral point while 
following conversely the slot followed when winding this 1st coil, without cutting a conductor. 

[Claim 2] Open spacing in a hoop direction and the magnetic pole section of a large number which have two or more 
magnetic pole sections assigned to each phase every is prepared in it The armature core used as the slot for 
insertion is used, the slot formed between [ of these large number ] the magnetic pole sections, respectively — a 
coil — a conductor — By repeating the process which winds a unit coil around two or more magnetic pole sections 
assigned to each phase one by one. and constitutes the armature coil of each phase It is the armature coil winding 
approach of the dynamo-electric machine which winds the armature coil of the polyphase by which star connection 
is carried out At the process which shall constitute the armature coil of each phase with the 1st coil and 2nd coil 
which are connected to Juxtaposition, and constitutes the armature coil of each phase After performing the process 
which winds the 1st coil of each phase to the edge by the side of the non-neutral point by winding a unit coil around 
two or more magnetic pole sections assigned to each phase one by one, following a predetermined slot by using the 
edge by the side of the neutral point of the armature coil of each phase as a cut-water edge. The process which 
winds a unit coil one by one and winds the 2nd coil of each phase to the edge by the side of the neutral point while 
following conversely the slot followed when winding this 1st coil, without cutting a conductor is performed, a coil — 
By shifting to the process which winds the 1st coil of the armature coil of the following phase, after performing the 
process which winds the 2nd coil of the armature coil of each phase a coil — a conductor — on the way — the 
armature coil winding approach of the dynamo-electric machine characterized by winding the armature coil of all 
phases continuously, without coming out and cutting. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach of winding the armature coil of the polyphase of 

dynamo-electric machines, such as a motor and a generator. 

[0002] 

[Description of the Prior Art] The armature coil of the polyphase of dynamo-electric machines, such as a motor and 
a generator The armature core used as the slot for insertion is used, the slot which opened spacing in the hoop 
direction, prepared the magnetic pole section of a large number which have two or more magnetic pole sections 
assigned to each phase every in it. and was formed between [ of these large number ] the magnetic pole sections, 
respectively — a coil — a conductor — He is trying to wind the armature coil of the polyphase by which star 
connection is carried out by repeating the process which winds a unit coil around two or more magnetic pole 
sections assigned to each phase one by one, and constitutes the armature coil of each phase, and the coil into a 
slot — in order to do insertion of a conductor and the winding activity of a coil easy, let the armature coils of each 
phase be 2 Juxtaposition volumes divided and wound around the 1st coil and 2nd coil which are connected to 
juxtaposition in many cases. 

[0003] Drawing 4 and drawing 5 are what showed the conventional winding approach adopted when this kind by 
which three-phase-circuit star connection is carried out of armature coil was wound, drawing 4 is the coil 
development view of an armature coil, and drawing 5 is schematics, these drawings — setting — U1 -U4 and VI - 
V4 And W1 -W4 the magnetic pole section of the armature core assigned to U phase. V phase, and W phase, 
respectively — it is — between [ these ] the magnetic pole sections — a coil — a conductor — the slot for 
insertion is formed. The non-neutral point side edge child Tu of U and V which consist of a pin fixed to the armature 
core in the condition of having insulated for example, to this iron core, and W phase, Tv. and Tw Neutral point side 
edge child Tn It is prepared. In addition, in drawing 4 and drawing 5 . it means that the part of each other surrounded 
with the broken line is connected electrically. 

[0004] the process which winds the armature coil of U phase — first — a coil — the cut-water edge Ua of a 
conductor — non-neutral point side edge child Tu of U phase After twisting the magnetic pole section U1, U2, and 
U3 U4 [ and ] — one by one — the unit coil u1, u2, and u3 And u4 the direction of an illustration arrow head — 
meeting — continuing — winding — winding — end edge Ub Neutral point side edge child Tn A conductor is cut. 
the coil after twisting — Unit coil u1-u2-u3-u4 The 1st coil of U phase is constituted. Next, he is the same non- 
neutral point side edge child Tu about cut-water edge Ua *. Following the slot followed when winding the 1st coil, 
after twisting one by one the magnetic pole section U1. U2, and U3 And U4 2nd coil u1*-u2'-u3'-u4 ' — winding — 
winding — end edge Ub ' — neutral point side edge child Tn the coil after twisting — a conductor is cut. 
[0005] By repeating a process with the same said of V phase and W phase, the armature coil of V phase and W 
phase is wound, respectively. That is, about V phase, the cut-water edge Va and Va ' are the non-neutral point side 
edge child Tv. It is twisted, the magnetic pole section VI. V2. and V3 V4 [ and ] — the 1st coil v1-v2-v3-v4 and 
2nd coil vV-v2'-v3'-v4 ' winds — having — each — winding — the end edge Vb and Vb * — neutral point side edge 
child Tn It is twisted Moreover, about W phase, the cut-water edge Wa and Wa ' are the non-neutral point side edge 
child Tw. It is twisted, the magnetic pole section W1. W2, and W3 And W4 The 1st coil w1-w2-w3-w4 and 2nd coil 
w1'-w2-w3*-w4 * winds, respectively — having — winding — the end edge Wb and Wb * — neutral point side edge 
child Tn It is twisted. 
[0006] 

[Problem(s) to be Solved by the Invention] the conventional winding approach which winds the armature coil of the 
polyphase of a configuration of having carried out star connection of the armature coil of each phase which consists 
of the 1st coil and 2nd coil each other connected to juxtaposition — each cut-water edge and process which winds 
and twists an end edge around a non-neutral point side edge child and a neutral point side edge child, respectively 
of the 1st coil of each phase, and the 2nd coil, and each end edge of a volume — a coil — the process which cuts a 
conductor is required For example, to wind the armature coil by which three-phase-circuit star connection is 
carried out as mentioned above, it is necessary to perform six cutting about the edge of the 1st coil and the 2nd 
coil as a total of 12 times should coil. Therefore, by the conventional armature coil winding approach, the working 
hours of a coil started for a long time, and there was a problem that the cost of an armature coil became high. 
[0007] the purpose of this invention — the terminal of a coil end — twisting — the count of activation of a process, 
and a coil — it is in offering the armature coil winding approach of a dynamo-electric machine of lessening the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2006/03/23 



JP.08-182236.A [DETAILED DESCRIPTION] 



2/4 



count of activation of the cutting process of a conductor, and having enabled it to often do a winding activity. 
[0008] 

[Means for Solving the Problem] This invention opens spacing in a hoop direction, and prepares the magnetic pole 
section of a large number which have two or more magnetic pole sections assigned to each phase every in it The 
armature core used as the slot for insertion is used, the slot formed between [ of these large number ] the magnetic 
pole sections, respectively — a coil — a conductor — By repeating the process which winds a unit coil around two 
or more magnetic pole sections assigned to each phase one by one. and constitutes the armature coil of each phase 
The armature coil of each phase shall be constituted by the 1st coil and 2nd coil which are connected to 
juxtaposition with respect to the armature coil winding approach of the dynamo-electric machine which winds the 
armature coil of the polyphase by which star connection is carried out. 

[0009] In this invention, are the process which constitutes the armature coil of each phase, and the edge by the 
side of the neutral point of the armature coil of each phase is used as a cut-water edge. After performing the 
process which winds a unit coil around two or more magnetic pole sections assigned to each phase one by one. and 
winds the 1st coil of each phase to the edge by the side of the non-neutral point, following a predetermined slot a 
coil — the slot followed when winding this 1st coil, without cutting a conductor — reverse — etc. — by performing 
the process which winds a unit coil one by one with and winds the 2nd coil of each phase to the edge by the 
side of the neutral point on the way — coming out — a coil — the armature coil of each phase is wound 
continuously, without cutting a conductor. 

[0010] the coil after performing the process which winds the 2nd coil of the armature coil of each phase according 
to the above-mentioned process in this invention again — shifting to the process which winds the 1st coil of the 
armature coil of the following phase, without cutting a conductor — a coil — a conductor — on the way — the 
armature coil of all phases is wound continuously, without coming out and cutting. 
[0011] 

[Function] As mentioned above, after performing the stroke which begins to roll the armature coil of each phase 
from the edge by the side of the neutral point of the 1st coil, and winds it to the edge by the side of the non-neutral 
point a coil, if it shifts to the winding process of the 2nd coil as it is and this 2nd coil is wound to the edge by the 
side of the neutral point without cutting a conductor the time of shifting to the process which winds the 2nd coil 
from the process which winds the 1st coil — a coil — it not only becoming unnecessary to perform the process 
which cuts a conductor but the edge by the side of the non-neutral point of the 1st coil and the 2nd coil — a coil - 

- a conductor is connectable common to this terminal only by twisting around a non-neutral point side edge child 
once. 

[0012] moreover, the coil after performing the process which winds the 2nd coil of the armature coil of each phase, 
if it is made to shift to the process which winds the 1st coil of the armature coil of the following phase, without 
cutting a conductor on the way — coming out — a coil — it not only can wind the armature coil of all phases, but 
without cutting a conductor It is connectable only by twisting the edge by the side of the neutral point of the 2nd 
coil of the armature coil of each phase, and the edge by the side of the neutral point of the 1st coil of the armature 
coil of the following phase around a neutral point side edge child once. 

[0013] thus — according to this invention — a coil — the count of the process which cuts a conductor, and a coil - 

- since the count of the process which twists a conductor around a terminal can be lessened, the time amount 
which winding of an armature coil takes can be shortened. 

[0014] 

[Example] Drawing 1 and drawing 2 are what showed the example of this invention, and a coil development view 
when drawing 1 applies the winding approach of this invention to the armature coil by which three-phase-circuit 
star connection is carried out, and drawing 2 are the schematics. In these drawings, the same sign shall be given to 
the part equivalent to drawing 3 and drawing 4 , and it shall mean that the part of each other enclosed with a broken 
tine is connected electrically. 

[0015] In drawing 1 and drawing 2 , connection of the armature coil of the three phase circuit of U phase, V phase, 
and W phase is carried out to stellate, magnetic pole section U1 -U4 by which the armature coil of U phase was 
assigned to U phase of an armature core Unit coil u1 -u4 wound, respectively from — with the 1st becoming coil 
The magnetic pole section Ul -U4 [ same ] It is constituted by the 2nd coil which consists of another unit coil ul 
wound, respectively - u4 *. The armature coil of V phase magnetic pole section VI -V4 assigned to V phase Unit 
coil v1 -v4 wound, respectively from — the magnetic pole section VI -V4 [ same ] as the 1 st becoming coil It is 
constituted by the 2nd coil which consists of another unit coil v1' wound, respectively - v4 magnetic pole section 
Wl -W4 [ moreover, ] by which the armature coil of W phase was assigned to W phase Unit coil wl -w4 wound, 
respectively from — the magnetic pole section Wl -W4 [ same ] as the 1st becoming coil It is constituted by the 
2nd coil which consists of another unit coil wl * wound, respectively - w4 *. the magnetic pole section assigned to 
each phase of an armature core — Ul, VI, Wl. and U ~ 2, V2 and W2. U3. V3, W3, U4. V4, and W4 the slot which 
has been arranged so that regular intervals may be opened in a hoop direction and it may rank with it in order, and 
was formed between [ these ] the magnetic pole sections, respectively — a coil — a conductor — it is used as a 
slot for insertion. 

[0016] By the winding approach of this example, it is the edge Ub by the side of the neutral point of the 1st coil of 
the armature coil of U phase first. Neutral point side edge child Tn It twists and is the edge Ub by the side of this 
neutral point. It considers as a cut-water edge, the magnetic pole section U4 assigned to U phase while following 
the predetermined slot along the direction of an arrow head of illustration, U3, and U2 And Ul one by one the 
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unit coil u4 and u3 u2 And u1 winding — the 1st coil of U phase — edge Ua by the side of the non-neutral point 
The process to wind is performed, up to — edge Ua by the side of this non-neutral point a coil — a conductor — 
non-neutral point side edge child Tu It twists. It turns up without cutting a conductor, after that — the non-neutral 
point side edge section — a coil — Following conversely the slot followed when making the turned-up part into cut- 
water edge Ua * of the 2nd coil and winding the 1st coil The magnetic pole section U1 of U phase, U2. and U3 And 
the process which winds unit coil u1 u2 u3 \ and u4 * around U4 one by one, and winds the 2nd coil of U phase 
to edge Ub * by the side of the neutral point is performed, the coil of this neutral point side edge section Ub' — a 
conductor — neutral point side edge child Tn It twists. Coil u1 -u4 of these 1st 2nd coil u1 * - u4 ' constitute the 
armature coil of U phase. 

[0017] the coil after finishing the process which winds the 2nd coil of the armature coil of U phase — it shifts to the 
process which winds the 1st coil of the armature coil of the following V phase continuously, without cutting a 
conductor. In the stroke which winds the 1st coil of the armature coil of V phase It is the cut-water edge Vb about 
the part turned up from edge Ub * by the side of the neutral point of the armature coil of U phase. It carries out. the 
magnetic pole section V4 assigned to V phase while following the predetermined slot. VS. and V2 And VI one by one 

— the unit coil v4, v3, and v2 And v1 winding — the 1st coil of V phase — edge Va by the side of the non-neutral 
point up to, after performing the process to wind this non-neutral point side edge section Va a coil — a conductor - 

- non-neutral point side edge child Tv It twists, then, a coil — the slot followed when making into cut-water edge 
Va ' of the 2nd coil the part turned up and turned up and winding the 1st coil, without cutting a conductor — 
reverse — etc. — with ♦* The magnetic pole section VI of V phase, V2, and V3 And V4 After performing the 
process which winds unit coil v1 v2 ', v3 \ and v4 * one by one. and winds the 2nd coil of the armature coil of V 
phase to edge Vb ' by the side of the neutral point, the coil of this neutral point side edge section Vb ' — a 
conductor — terminal Tn by the side of the neutral point It twists. Coil v1 -v4 of these 1st And 2nd coil v1 * - v4 * 
constitute the armature coil of V phase. 

[0018] the coil after finishing the process which winds the 2nd coil of the armature coil of V phase — it shifts to the 
process which winds the 1st coil of the armature coil of the following W phase continuously, without cutting a 
conductor. In the stroke which winds the 1st coil of the armature coil of W phase It is the cut-water edge Wb about 
the part turned up from neutral point side edge section Vb ' of the armature coil of V phase. It carries out. the 
magnetic pole section W4 assigned to W phase while following the predetermined slot. W3. and W2 And W1 one by 
one — the unit coil w4, w3, and w2 And wl winding — the 1st coil of W phase — edge Wa by the side of the non- 
neutral point up to, after performing the process to wind this edge Wa a coil — a conductor — non-neutral point 
side edge child Tw It twists, then, a coil, following conversely the slot followed when making into cut-water edge Wa 
' the part turned up and turned up and winding the 1st coil, without cutting a conductor The magnetic pole section 
Wl of W phase, W2. and W3 And W4 After performing the process which winds unit coil wl '. w2 \ w3 and w4 ' one 
by one, and winds the 2nd coil of the armature coil of W phase to edge wb ' by the side of the neutral point, the coil 
of edge Wb ' by the side of this neutral point — a conductor — neutral point side edge child Tn It twists. Coil wl - 
w4 of these 1st And 2nd coil wl ' - w4 ' constitute the armature coil of W phase, after ending all the processes that 
wind the armature coil of U, V. and W3 phase — a coil — the coil which cut the conductor and was twisted around a 
neutral point side edge child and each ******s*o|t side edge child — a conductor — each terminal — soldering — a 
coil — electrical installation of a conductor and each terminal is ensured. 

[0019] in order to wind continuously all the armature coils of the three phase circuit by which star connection is 
carried out in the above-mentioned example — a coil — what is necessary is to perform only once the process 
which cuts a conductor in the place which winding of the armature coil of all phases ended moreover, the case of 
the armature coil of a three phase circuit — a coil — what is necessary is to perform the process which twists a 
conductor around a terminal only 7 times 

[0020] in addition, the coil of the neutral point side edge section of the 1st coil of the armature coil of the phase 
which prepares only one neutral point side edge child, and winds him first in the above-mentioned example — with a 
conductor the coil of the neutral point side edge section of the 2nd coil of the armature coil of all phases — a 
conductor — all — this, although it was made to twist around one neutral point side edge child the neutral point 
side edge child [ two or more (for example, three pieces) ] each other connected electrically — preparing — the coil 
of the neutral point side edge section of the coil of plurality [ terminals / these / two or more ] — a conductor is 
divided and you may make it twist 

[0021] Prayying 3 shows the structure of the brush loess direct current motor of an outer rotor form as an example 
of the dynamo-electric machine constituted using the armature which has the armature coil obtained according to 
the above-mentioned example. In this drawing, 1 is the armature which comes to wind an armature coil 3 around an 
armature core 2, and three non-neutral point side edge children who do not illustrate with the neutral point side 
edge child 5 (it is equivalent to the above-mentioned Tn.) are being fixed to the terminal block 4 which consists of 
resin cast by the armature core 2 at one. The armature 1 is being fixed to boss section 6a prepared in the stator 
base 6. Flange 6b is prepared in the end side of the direction of an axis of the stator base 6. and the printed circuit 
board 7 is attached in this flange 6b. The printed circuit board 7 is equipped with the component part of the drive 
circuit which is not illustrated. The terminal by the side of the non-neutral point of an armature coil 3 is connected 
to the printed circuit of a printed circuit board 7 (not shown). 8 is a magnet rotator, this magnet rotator consists of 
what attached the permanent magnet field 10 in the inner circumference of the peripheral wall section of the cup- 
like rotator 9. and the revolving shaft 1 1 fixed in the center of the bottom wall section of a rotator 9 is supported by 
boss section 6a of a stator base by bearing 12 and 13. 
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[0022] although the armature coil of the three phase circuit by which star connection is carried out was taken for 
the example in the above-mentioned example — this invention — general — the armature of each phase — a carp 
can be equipped with the armature coil of n phase (n is two or more integers) constituted with the 1st coil and 2nd 
coil by which parallel connection is carried out, and can apply it to the approach of winding the armature coil for 
dynamo-electric machines with which star connection of the armature coil of these n phases is carried out. the 
case where the armature coil of n phase is wound by the approach of this invention — a coil — the count which 
performs the process which twists a conductor around a neutral point side edge child and a non-neutral point side 
edge child all comes out (2n+1), and is good in a time. 
[0023] 

[Effect of the Invention] According to this invention, as mentioned above, the armature coil of each phase which 
consists of the 1st and 2nd coils the place which began to roll from the edge by the side of the neutral point of the 
1st coil, and was wound to the edge by the side of the non-neutral point — a coil, since it shifts to the winding 
process of the 2nd coil and this 2nd coil was wound to the edge by the side of the neutral point, without cutting a 
conductor on the way — coming out — a coil — the armature coil of each phase can be wound without cutting a 
conductor, and the winding activity of an armature coil can be done well. 

[0024] After performing the process which winds the armature coil of each phase according to invention indicated 
especially to claim 2. The armature coil of the following phase can be wound continuously, without cutting a 
conductor, a coil — and the coil of the edge by the side of the neutral point of the armature coil of each phase, and 
the edge by the side of the non-neutral point — since the count which performs the process which twists a 
conductor around a neutral point side edge child and a non-neutral point side edge child, respectively can be 
lessened, the winding working capacity of an armature coil can be raised sharply. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a coil development view for explaining the winding approach of the example of this invention. 

[Bravying 2] They are the schematics of the armature coil wound by the example of this invention. 

[Drawing 3] It is the sectional view having shown an example of the dynamo-electric machine using the armature 

which has the armature coil obtained according to the example of drawing 1 . 

[Dra win g 4] It is a coil development view for explaining the conventional winding approach. 

[Drawing 5] They are the schematics of the armature coil wound by the approach of drawing 4 . 

[Description of Notations] 

U1 -U4 The magnetic pole section of U phase 

VI - V4 The magnetic pole section of V phase 

W1 -W4 The magnetic pole section of W phase 

ul -u4 Unit coil of the 1st coil of the armature coil of U phase 

u1 * - u4 ' Unit coil of the 2nd coil of the armature coil of U phase 

vl - v4 Unit coil of the 1st coil of the armature coil of V phase 

vl The unit coil of the 2nd coil of the armature coil of a '-v4'V phase 

w1 -w4 Unit coil of the 1st coil of the armature coil of W phase 

w1 ' - w4 ' Unit coil of the 2nd coil of the armature coil of W phase 

Tu Non-neutral point side edge child of U phase 

Tv Non-neutral point side edge child of V phase 

Tw Non-neutral point side edge child of W phase 

Tn Neutral point side edge child 

1 Armature 

2 Armature Core 

3 Armature Coil 

5 Neutral Point Side Edge Child 
8 Magnet Rotator 
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DRAWINGS 



[Drawing 2] 




[Drawing 1] 




[Drawing 3] 
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-< }l^.O'^ 2 CC' :3 ^ CC J: D ti.'ij^'r feO <!: 1/ . 
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T Sf 1(0^^^ :2 ^ .'I ^Xfi ♦! i&T C i tc 

^I'S'.O'^ 2 cc- r3 }l cc ^: D IS.^^ ^^(Otu. 
gsiiicJU^xmiu =^ ^ .'U ^^isj-r ^> c i J: 0 -^ticc-^ 1 

<J>^ A i\^^iY^^^M<mit^^ r'^0T^>Xfi?:tto tc 
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^^ti^Mt. ^mcmomxip>ntcm%^^w^m 
rr>mr h ^»cr:^s^«: mnt^ t,cmm^m irz mi-) x 
m^noy'^^mm.m ic^tx^tif^^^ntcm^^ ^ -< 

X &\wo^WtFt- 3 ^ ^m^-^ ^>Xfi ^m. ♦! iSt* C i 
o>^'<iitic^iix^mr^Z'^^n^^tr^ctiy 

[0 00 3] S4SO'ia5v*. 3tlMJf^?f^m^n-2>C(0 

1 , vi ^^^:^Wl -W4 kt. -en-e-tiu 

x\ c n ^(^>2Hfii^tSsr^<<: ^3 ^ iu^ft^A^o:' ;^ p v 
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^Vl , V2, V3 JtO'V4tc:;f^ l<J5r3^j|. vi - V2 

- V 3 - V 4 S: C^^2 <^>3 .'I' V 1 ' - V 2 ' - V 3 ' 

- v4 '3>^#iisnr^n-enct)#*j|0Jg^vr> , v 
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^^fciiXtJ:<. ^m<D^^l'^'<^i^<0m2<O::i'^)l<D 

(r>M'L^M\0MMt * ^^tti^pli^^i^: l a? ^ ft: 
iiximi'^hctt^X'i^^, 
{ 0 0 13] coc'j: ^cc2t£^^tc j:nosr. :2 
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30 imm] m i ii^x>m2\t:^^m<Jomm^^.{^tch<D 
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(iic^^o ctihom^ci^^^x . mz'&x>m^tw\^<o 

%m'cm.-t,ci$Mi^iriXi.^^c t^^fyt hiDL-th^ 

[0 0 1 5 ] m\iSLi>m2vc^^^x. uts. vfe^?.o'w 

cc^n-t-n^iHi^nftiSte^CiL^^^^ui ' ■-u4 
fE>j:i:'5^2<^=5-Y.'b<i;ccc^:D^.'!X^n. y^mm^T-=i 
4Mt. vmctm^xhfxtc'i&m^yx '-V4 

-Y^tiisiGisfiisiJVi -V4 cc•t-n^n#li)$n}^c9IJc^> 
Mfiiri-YJU vi' -v4 ' 7!»6':i:-SB2(^r3^ jiiicj: 
Ows£$n'CCi'2^o Sft:Wlia>^a^r3^ iUli. wtgtc 

miuS^jUwi 3(>^6Ct-5>ei©ri^'U<l;. loll/® 
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h=&i»ccA:i't)nf/>^^. U.tS<7)^€5g|lUl , U2 . U 
3 S:Ci'U4iai|:-XSii:3^jUui u2 u3 \ 
^tCl'u^ ' ^^mox'0i^(C'm2<D::i>(}l^^]±i^M\0> 
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^Tn tC^gtfjC:^^,, CneMlCOS-TJl. VI --VJ s 



5 

■C. ^^(D^n.;. \ ^tct.^)f^t^^m^^Z.Wmx^tl 
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3 sia^^^^i. 
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